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MICROSPORIDIUM FLUVIATILIS SP. N. 

(PROTOZOA: MICROSPORIDIA) 

M3 UMKJlOnA EUCYCLOPS SERRULATUS 
C OnMCAHMEM HOBOrO TMI1A nOJIflPOriJIACTA 

B. H. BopOHHH 

npHBOAHTCH AaHHbie no M0p(})0J10rHH H yjlbTpaCTpyKType HOBOrO BUJia MHKp0CI10pH,Zl,HH, 
BbwejieHHoro H3 uHKJiona Eucyclops serrulatus (Fisch). 06pameHO BHHMaHne Ha HeoGbmHoe 
CTpoeHHe nojiHponjiacTa, KOTopbiH paccMaTpHBaeTcn KaK HOBbift THn opraHH3auHH 3 toh BHyTpHcno- 
Poboh opraHejuibi. 

>KH3HeHHbIH UHKJ1 MHKpOCllOpH^HH 3aBepiliaeTCH 06pa30BaHHeM OrpOMHOrO 
qncjia cnop. IlocjieAHHe, HecMOTpn Ha hx MHKpocKonHqecKHe pa3Mepbi, HMeiOT 
oqeHb cjio>KHoe h pa3HOo6pa3Hoe CTpoeHHe, mto uinpoKO Hcnojib3yeTCH b CHCTe- 
MaTHKe 3THX npOCTeHLLIHX. Oco6eHHOCTH yjlbTpaTOHKOH OpraHH3aUHH MHKpocno- 
Phahh noApo6HO ocBemeHbi b o63opax Hcch (1986) h JlapccoHa (Larsson, 
1986). nocjieAHHH HCCJieAOBaTejib He TOJibKo npoBeji BcecTopOHHHH aHajiH3 
CTpoeHHH pa3JiHMHbix BHyTpHcnopOBbix opraHejm, ho h nocTapajicH hx Kjiac- 
CH(})HUHpoBaTb. Hm 6biJio BbiAejieHO 5 THnoB opraHH3auHH nojinponjiacTa, 
OAHoro H3 ocHOBHbix 3JieMeHTOB annapaTa 3KCTpy3HH nojinpHOH Tpy6KH. B xo^e 
HauiHx pa6oT no H3yqeHHio MHKpocnopHj^HH npecHOBOAHbix thapo6hohtob 
b uHKJionax Eucyclops serrulatus 6biJi o6Hapy>KeH bha, HMeiomHH Heo6biqaHHO 
KpynHbie cnopbi, coeAHHeHHbie nocTOHHHO nonapHO. BbinojiHeHHoe 3JieKTpoHHO- 
MHKpocKonHnecKoe nccjieAOBaHHe no3BOJiHJio yeraHOBHTb, hto ajih cnop stoh 
MHKpocnopH^HH xapaKTepHO CBoeo6pa3Hoe, paHee He onncaHHoe CTpoeHHe 
nojinponjiacTa. Flo 3TOMy, a TaK>Ke ApyrHM npH3HaK3M o6Hapy>KeHHbiH bha 
3HaMHTejibHO OTJiHnaeTcn ot paHee onncaHHbix H3 uHKJionoB (BopoHHH, 1986), 
h nosTOMy paccMaTpHBaeTcn HaMH KaK hobuh. HacTonman pa6oTa nocBnmeHa 
onncaHHK) MopcJ)OJiorHH h yjibTpacTpyKTypbi ashhoh MHKpocnopHAHH c AeTajib- 
hwm aHajiH30M ocoGeHHOCTeft opraHH3au,HH nojinponjiacTa. 

MATEPMAJl H METO^MKA 

C6op MaTepwajia npoBOAHJin Ha p. Ope,ae>K JleHHHrpa^CKOH o6ji. FIpo6y 
njiaHKTOHa, OTJiOBJieHHoro caqKOM Ha JiHTopajiH, AOCTaBJiHJiH >khboh b jia6opa- 
TOpHio, rjxe npocMaTpHBajin no a CTepeoMHKpocKonoM. UHKJionoB, BbmejiHio- 
iuhxch cpe^H o6men Maccbi paqKOB CBoeft 6ejioft OKpacKOH Tejia, OTJiaBJiHBajiH 
h noMemajiH HHAHBHAyajibHo Ha npe^MeTHoe CTeKJio b Kanjie boam. 3aTeM 
npenapoBajibHon hivioh npoKajibmajiH ue^ajiOTopaKC h, y6paB paqna, MHKpo- 
CKonnpoBajiH co£ep>KHMoe KanjiH npn dojibuinx yBejinqeHHnx MHKpocKona. 
B cjiyqae 3apa>KeHHH UHKJionoB a^hhoh MHKpocnopH^HeH npeAMeTHoe CTeKJio 
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Hcnojib30BajiH /yin H3roTOBJieHHH nocTOHHHoro BOAHoro npenapaTa, a Tejio 
paMKOB nepeHOCHjiH b 2.5%-hmh pacTBop rviyTapaAbAerHAa Ha KaKOAHAaTHOM 
6 ycJ)epe, b kotopom xpaHHjiH HecKOAbKO cyTOK c nocAeAyiomen AO(j)HKcauHeH 
b 1.5%-hom pacTBope OS3O4 b TeqeHne qaca. 06e3BO>KHBaHHe MaTepnajia 
npoBOAHJiH b cepnn pacTBopoB STaHOjia B03pacTaiomeH KOHueHTpaunn h a 6 co- 
aiothom aueTOHe, nocjie qero 3ajiHBajiH b apaAAHT. YjibTpaTOHKHe cpe3bi 
KOHTpacTHpoBajiH b boahmx pacTBopax ypaHHji-aueTaTa h uHTpaTa CBHHua no 
o 6 menpnHHTOH MeTOAHKe h npocMaTpnBaAH b npocBeqnBaiomeM pe>KHMe sj\eK- 
TpoHHoro MHKpocKona JEM-100C. 

PE3yJlbTATbI 

B C 06 paHH 0 M H H3yqeHHOM nOCpeACTBOM CBeTOBOH H 3AeKTpOHHOH MHKpO- 
CKonnn MaTepna^e npncyTCTBOBaAH TOAbKO 3peAbie cnopbi napa3HTa. OTcyTCTBne 
CTaAHH MeporoHHH h cnoporoHHH He no3BOAHAO onpeAejiHTb poAOByio npnHaA- 
Ae>KHOCTb o6Hapy>KeHHOH MHKpocnopnAHH, h noaTOMy OHa OTHeceHa b c6opHyio 
rpynny Microsporidium. B to >Ke BpeMH yHHKaAbHoe CTpoeHne cnop stoh 
MHK pocnopnAHH AaeT HaM ocHOBaHne paccMaTpnBaTb ee Kan hobmh bha. 

Microsporidium fluviatilis sp. n. (pnc. 1, 2; cm. bka.) 

X o 3 h h h: uHKAon Eucyclops serrulatus (Fisch). 

JloKajiH3auHH: >KnpoBoe TeAO. 

MecTO h b p e m h o6Hapy>KeHHn: p. OpeAe>K JleHHHrpaACKOH o6a., 
0 KTn 6 pb 1990 r. 

OnncaHne napa3HTa. CBeTOBan MHKpocKonnn (pnc. I, a). Ha Ma3- 
Kax h boahhx npenapaTax npncyTCTBOBaAH TOAbKO 3peAbie cnopbi napa3HTa, 
:oeAHHeHHbie nonapHO BAOAb cBoen npoAOAbHon och. PacnoAO>KeHHe cnop b kb>k- 
loPi nape CTporo OAHOHanpaBAeHHoe. Ha 3aAHeM KOHue cnopbi xopoino 3aMeTHa 
lOAnpHan BanyoAb onpyrAon (J)opMbi. JL UnHa >KHBbix cnop KOAeOAeTcn b npeAe- 
lax 16 — 18 mkm, npn TOAmnHe b HanOoAee mnpoKOH qacTH cnopbi 2.8 —3 mkm. 
Cnopbi acHMMeTpnqHbie, Ay6nHKOBHAHbie, t. e, Ha rpaHnue conpnKOCHOBeHnn 
Byx cnop nx ctchkh npaKTnqecKH npnMbie n CAerna BomyTbie Ha npoTHBO- 
OAO>KHbIX CTOpOHaX. 

3AeKTpoHHan MHKpocKonnn (pnc. 1, 6 , e\ 2). Ha cpe3ax nepeAHen qacTH 
ABoeHHbix cnop bhaho, mto He 6 oAbmoe npocTpaHCTBO Me>KAy hhmh 3anoAHeHO 
eccTpyKTypHbiM 3AeKTpoHHonAOTHbiM MaTepnaAOM (pnc. 1,6). 3 tot MaTepnaA 
:an 6 bi ueMeHTnpyeT cnopbi Ha npoTH>KeHHH nepeAHen TpeTH nx aahhm, nocAe 
^ero ncne3aeT. 

YAbTpaTOHKoe CTpoeHne cnop TnnnqHoe aah Nosematidea, HMeiomnx xopoino 
ja3BHTbin annapaT 3KCTpy3HH (pnc. 1, e \ 2 ) . IloAnpHbiH HKopHbin ahck xapaKTep- 
hoh rpn 6 oBHAHon (j)opMbi, npocToro CTpoeHnn n AnaMeTpoM okoao 0.25 mkm. 
iloAHpHbin caK OTHOCHTeAbHO HeOoAbinoH (pnc. 2, a). 

IloAnponAacT 33HHMaeT CBbiine noAOBHHbi o 6 T>eMa cnopbi n HMeeT KpanHe 
AO>KHyio opraHH3au,nio. B HeM qeTKO BbiAeAniOTcn qeTbipe OTAeAa, HMeiomne 
a3AHMHoe CTpoeHne. B nepeAHen qacTH cnopbi noAnponAacT .npeACTaBAeH 
3Cakhmh KaMepaMH, pa3AeAeHHbiMH nAacTHHaMH noAnponAacTa, KOTopbie HAyT 
BAOAb cTeHKH cnopbi (pnc. 2, a). IlepeAHnn qacTb noAnponAacra nAaBHO nepe- 
xoaht bo BTopyio, noAAe>Kamyio, KOTopan BbiAeAneTcn 6 oAee TecHO AOKauxHMH 
AAacTHHaMH, HanpaBAeHHbiMH npaKTnqecKH nepneHAHKyAnpHO k CTeHKe cnopbi. 
B coBOKynHOCTH 3 th ABe nacTH noAnponAacTa 3a h n m a iot He 6 oAee oahoh TpeTH 
ot ero o 6 men jxjnmbi (pnc. 1, e) . TpeTbn qacTb noAnponAacTa npeACTaBAeHa 
KpynHbiMH c(J}epnqecKHMH KaMepaMH, qacTO cAerna ynAomeHHbiMH. Hx pa3Mep 
KOAe 6 AeTcn b npeAeAax 0.45 — 0.55 mkm. KaMepbi HMeiOT cAO>KHoe BHyTpeHHee 
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CTpoeHne, qeM OTAnqaiOTCH ot Apyrnx KaMepHbix nojinponjiacTOB MHKpocnopn- 
A hh. UeHTpajibHyio qacTb 3thx KaMep 3aHHMaeT OKpyrjioe Tejio, cocTonmee 
H3 MejibqaHiiiHx rpaHyji cpeAHen ajieKTpoHHOH njiOTHOCTH (pnc. 2, 6). MaKCH- 
MajibHbift AHaMeTp sthx Teji He npeBbimaeT 0.25 mkm. B cboio oqepeAb ueHTpajib- 
Hoe Tejio OKpy>KeHO toactmm cjioeM ajieKTpoHHonjiOTHoro MaTepnajia, qeTKO 
OTrpaHHqeHHoro ot BHeniHen 30Hbi, 3anoAHeHHOH MaTepnaAOM cpeAHen ajieKTpoH- 
hoh njiOTHOCTH. KaKnx-An6o MeMOpaHHbix CTpyKTyp Ha rpaHHue Tpex pa3AnqHbix 
no ajieKTpoHHOH njiOTHOCTH 30H He naQjuojxajw (pnc. 2, 6). no pa3Mepy cc|)epo- 
KaMepHan qacTb nojinponjiacTa cocTaBJineT npHMepHO TpeTb ot Bcero o6T>eMa 
3toh BHyTpHcnopoBOH opraHejiJibi. nocjieAHHH (qeTBepTan) qacTb nojinponjiacTa, 
TaK>Ke no oO^eiviy 6jiH3Kan k oahoh TpeTH, npe/urraBjieHa njiOTHOJie>KamHMH 
njiacTHHaMH, opneHTHpoBaHHbiMH nepneHAHKyjinpHO k npoAOAbHon och cnopbi 
(pnc. 1, e\ 2, 6) . Cpa3y 3a nojinponjiacTOM jie>KHT oaho KpynHoe ha po OBajibHOH 
4>opMbi (pnc. 1, e ). 

nojinpHan TpyOna no OTHOuieHHio k o6meMy pa3Mepy cnopbi cpaBHHTejibHO 
TOHKan H paBHOMepHOH TOJimHHbl OT HKOpHOTO AHCKa AO nepBbIX BHTKOB B 3aAHeH 
qacTH cnopbi (pnc. 1, e\ 2, a). Hhcao bhtkob, pacnojio>KeHHbix b oahh caoh, 
paBHO 23 — 24, OAHano Ha nonepeqHbix cpe3ax TpyOnn bhaho, hto b hx BHyTpeH- 
HeM CTpoeHHH HMeiOTCH pa3AHqnn. nepeAHne Tpn BHTKa b CBoen ueHTpaAbHon 
qacTH coAep>KaT 3JieKTpoHHonjiOTHbin MaTepnaA, KOTopbin b bhac cacaob HMeeTCH 
y qeTBepToro BHTKa h OTcyTCTByeT y Bcex nocAeAyioinnx. KpoMe toto, AnaMeTp 
Tpex nepeAHHx bhtkob, cocTaBAHiomnn 140 — 150 hm, HecKOAbKO OoAbine, qeM 
y ocTaAbHbix (130 hm). TaKHM o6pa30M, no xapaKTepy CTpoeHHH noAHpHyio 
TpyOny AaHHoro BHAa mo>kho othccth k reTepocfiHAHpHOMy THny. 

Ha 3aAHeM noAioce cnopbi pacnoAO>KeHa KpynHan 3 aAHHH BanyoAb. Ee no- 
AOCTb b ochobhom 3AeKTpoHHO-npo3paqHa. CnopoBan oOoAoqKa no othouichhio 
k oOmeMy pa 3 Mepy OTHOCHTeAbHO TOHKan (pnc. 2, 6). Ee MHHHMaAbHan toa- 
mHHa (50—60 hm) HaOAiOAaeTCH Ha annKaAbHOM KOHue cnopbi, a MaKCHMaAb- 
Han (100—110 hm) — Ha 3aAHeM noAioce cnopbi. npeACTaBAHeT HHTepec h to, 
hto b nepeAHen qacTH cnopbi o6oAoqKa iviaAKan, a b 3aAHen OHa BOAHHCTan 
(pnc. 2, a, e) . 3K30cnopa HMeeT CAO>KHoe CTpoeHne h coctoht H3 qeTbipex tohkhx 
qepeAyiomHxcH CAoeB pa3AnqHOH 3AeKTpoHHon nA othocth (pnc. 2, a). K Hapy>K- 
HOMy caoio 3K30cnopbi TecHO npHAeraeT HeSoAbuion h oqeHb pbixAbin caoh, 
06pa30BaHHbIH TOHqaHIHHMH 3AeKTpOHHOnAOTHbIMH HHTHMH H rpaHyAaMH, HMeiO- 
luhmh, oqeBHAHO, 3K30cnopoBoe nponcxo>KAOHHe. Ha 3AeKTpoHHorpaMMax BOKpyr 
cnop BcerAa npncyTCTByeT SoAbinoe qncToe npocTpaHCTBO, CBHAeTeAbCTByiomee, 
OqeBHAHO, O HaAHHHH y cnop rAHKOKaAHKCa HAH CAH3HCTOH KanCyAbl. OOOAOHKa 
cnopo({)opHoro ny3bipbKa h napa3HTO(|)opHaH BaKyoAb OTcyTCTByiOT. 

OECy>KAEHHE 

OnHCbIBaeMblH BHA HMeeT IjeAblH pHA MOp(J)OAOrHqeCKHX OCOOeHHOCTeH, 
npeACTaBAHiomHx onpeAeAeHHbiH TaKcoHOMnqecKHH HHTepec. Bo-nepBbix, 3 to 
y>Ke BTopon CAyqan hbxo>ka6hhh y uHKAonoB MHKpocnopnAHH, cnopbi KOTopbix 
npoqHO coeAHHeHbi nonapHO nocpeACTBOM CKAeHBaiomero 3AeKTpoHHonAOTHoro 
cenpeTa. OAHano ecAH y paHee onncaHHoro BHAa Holobispora thermocyclopis 
b CKpenAeHHH cnop npHHHMaeT yqacTHe h OKOAOcnopoBan oOoAoqKa 3K30cnopo- 
boto npoHCxo>KAeHHH (BopoHHH, 1986), to y AaHHoro BHAa CKAenBaiomnn cenpeT 
pacnoAaraeTCH TOAbKO Me>KAy cnopaMH h, no-BHAHMOMy, TaK>Ke HMeeT 3K30cno- 
poBoe npoHcxo>KAeHHe. BTopan oco6eHHOCTb Microsporidium fluviatilis 33KAIO- 
qaeTCH b yHHKaAbHOCTH ero noAHponAacTa, KOTopbin coctoht H3 qeTbipex pa3- 
AHqHbix no CTpoeHHio yqacTKOB. npn stom oco6bin HHTepec npeACTaBAHeT hbah- 
qne KpynHbix c(j3epnqecKHx KaMep co cao>khoh BHyTpeHHen opraHH3aunen, 
pacnoAaraiomHXCH Me>KAy AByMH nAacTHHqaTbiMH yqacTKaMH noAHponAacTa 
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(pnc. 1,2). PaHee JIapccoHOM 6bijin npeAnpHHHTbi nonbiTKH CHCTeMaTH3npoBaTb 
CTpoeHne nojinponjiacTOB y MHKpocnopHAHH, b pe3yjibTaTe qero hm 6buio Bbi^e- 
jieHO 5 ocHOBHbix THnoB hx opraHH3auHH (Larsson, 1986). B nocjie^yiomeM JIom 
h JX biKOBa (Lom, Dykova, 1990) onncajin MHKpocnopHAHio Hrabyeia xerko- 
phora, nojinporuiacT KOTopoft coctohji H3 oahoh xjionbeBHAHoft (flocculated) 
qacTH h no 3T0My npn3HaKy He noAXOAHJi hh k OAHOMy H3 5 onncaHHbix Jlapcco¬ 
HOM TnnoB. riojinponjiacT Microsporidium fluviatilis H3-3a CBoen cjio>khoh 
opraHH3auHH h yHHKajibHoro CTpoeHHH cocTaBjinioiunx ero cc^epnqecKHx KaMep 
TaK>Ke He coBna^aeT hh c oahhm H3 onncaHHbix paHee TnnoB h, oqeBHAHO, AOJi>KeH 
paccMaTpnBaTbcn Kax HOBbift. yqnTbiBan KpanHee pa3Hoo6pa3ne b cTpoeHHH cnop 
MHKpocnopnAHH h Bee eme cjia6yio H3yqeHHOCTb stoh rpynnbi npocTenuinx, 
mo>kho npeAnojio>KHTb, hto BapnaHTOB b opraHH3aunn nojinponjiacTa HaMHoro 
Oojibuie, qeM sto H3BecTH0 cennac. KpoMe Toro, npeACTaBjineTcn HHTepecHbiM, 
He orpaHHqnBancb KOHCTaTauneft HajinqnH pa3JinqHbix TnnoB nojinponjiacTa, 
npOBeCTH CpaBHHTejIbHblH aHaj]H3, OUeHHTb HX TaKCOHOMHqeCKyiO 3HaqHMOCTb, 
HO 3T0 BbIXOAHT 3a p3MKH A3HH0H nyOjIHKaUHH. 
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MICROSPORIDIUM FLUVIATILIS SP. N. (PROTOZOA: MICROSPORIDIA) 

FROM THE CYCLOPE EUCYCLOPS SERRULATUS (FISCH.) WITH DESCRIPTION 
OF A NEW TYPE OF POLAROPLAST 

V. N. Voronin 

Key words : Microsporidia, cyclope, ultrastructure, polaroplast 

SUMMARY 

Microsporidium fluviatilis sp. n., a parasite of a fat body of Eucyclops serrulatus (Fisch.) 
in Russia, is described basing on light microscopic and ultrastructural characteristics. Vegetative 
stages were not observed in the infected cyclope. The fresh and fixed spores are permanently 
joined into doublets by an electron-dense substance. The monokaryotic, fresh spores are elongate 
pyriform, measuring 16—18X2.8—3.0 pm. The polaroplast has four parts together occupying 
about 2/3 of the spore. The two anterior parts are composed of irregular chambers: loosely 
arranged compartments anteriorly and closely arranged compartments posteriorly. The next 
polaroplast part has large ball-like compartments of the complex structure. The last, fourth 
polaroplast part is composed of lamellae. The thin isofilar polar filament has 23—24 coils 
which are arranged in one layer in the posterior third of the spore. The spore wall consists 
of a plasmalemma, a thin endospore and a layered exospore having fine electron-dense granular 
coat. There is no sporophorous vesicle or parasitophorous vacuole. The unusual polaroplast 
construction of Microsporidium fluviatilis sp. n. is discussed. 
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BKAeuKa k ct. B . H. Boponuna 



Phc. 1 . Mopcf)OJiorHH cnop Microsporidium fluviatilis sp. n. 

a — >kh Bbie coe^HHeHHbie nonapHo cnopbi; 6 — nonepeMHbifi yjibTpaTOHKHH cpe3 nepe^Hero KOHu,a AByx 
cjiBoeHHbix cnop c 3JiCKTpoHHOn.nOTHbi m ceKpeTOM Me>K^y hhmh; e — npo.ao.nbH bin yjibTpaTOHKHH cpe3 cnopbi: 
a — napo, nr — nojinpHan Tpyfixa, cti — ccJjepHMecKan nacTb nojinponjiacTa. 

Fig. 1. The spore morphology of Microsporidium fluviatilis sp. n. 







Phc. 2. y^bTpacTpyKTypa BHyTpHcnopoBbix opraHejui Microsporidium fluviatilis sp. n. 

a —nepenHHH KOHeu cnopbi c fwopHbiM ahckom (fid), nojiwpHofl TpytfKoft h uiHpoKOKaMepHoft MacTbio 
no^npon^acTa (iun)\ 6 — cc^epHMecKne KaMepbi nojinporuiacTa ( cn ) h ruiacTHHMaTafl qacTb nOJiaponJiacTa 
( nn ); e — nonepeMHbie cpe3bi bhtkob nojinpHOH Tpy6KH pa3Horo CTpoeHHB h bojihhct a h aioocnopa (ac); 

a — AByxcjioHHaw 3K30cnopa. 

OcTa^bHbie o6o3HaMeHH« Te >Ke, mo h Ha pwc. 1. 

Fig. 2. Ultrastructure of the intrasporal organelles of Microsporidium fluviatilis sp. n. 





